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%2 (a) TC 13 Measurements in biology and medicine TO#HE (#E<{).

TC 13 - Measurement in biology and medicine Room Berlino

TC 13.1: New measurement technology in biology and medicine
Initial Day: 05/09/94 Time:10.40

Chairman: Prof. E.R. Carson (United Kingdom)

Co-Chairman: Prof. N.G. Shive (Canada)

Key note paper:

10.40

11.10

11.30

11.50

15.40

15.45

15.50

15.55

16.00

Vol.12 No.2 (1995)

Measurement in medicine. Information technology as an aid to clinical decision making
(17-K/V.2 - pag. 1521) - E.R. Carson (United Kingdom)

5 % ok sk ok

Fluxgate gradiometer for magnetopneumography (133-0/V.2 - pag. 1527) - P. Ripka, J.
Blaha, J. Jerabek (Czech Republic)

Models of ventilation and respiration (72-0/V.2 - pag. 1531) - R. Summers (United
Kingdom), S. Andreassen (Denmark), E.R. Carson, C. Morgan (United Kingdom)
Contactless conductometric haematocrit measurement (491-0/V2 - pag. 1535) - AR.
Varlan, W. Sansen (Belguim)

Measurement of muscle activation patterns from surface myoelectric signals (301-0/V.2
- pag. 1540) - P. Bonato, T. D’Alessio, M. Knaflitz (Italy)

Microprocessor based instrument for pain measurements (267-0/V.2 - pag. 1546) - D.
Mirri, G. Tuculano, A. Menchetti, F. Fontana, M. Masetti (Italy)

A new technique for measuring strain on flexible materials such as soft tissues (155-of
V.2 - pag. 1552) - N.G. Shrive, E. Damson, S. lverslie, K. Moore, C. Frank (Canada)
et al.

Fibre optic probes for studying cell damage in the arteries (221-0/V.3 - pag. 2503) -
P.D. Goodyer, N.B. Jones, J.C. Fothergill, D.P. De Bono (United Kingdom)

Research of extracting FECG with adaptive noise cancelling and digital signal
processor (490-0/V.3 - pag. 2515) - Mo Wei, F. Hui-Jun (China)

Human biomagnetic signal measurement for diagnosing some diseases (595-0/V.3 -
pag. 2509) - N.N. Budnick, A.V. Gapeljuk, Y.D. Minov, M.A. Primin, V.N. Sosnitsky
(Ukraine)

Poster Presentations:

COGENT: an expert network for medical diagnosis (194-p/V.2. - pag. 1557) - R.
Summers, P. Weller, J.E. LeFevre (United Kingdom)

The form of the exciting signal in the forced expiratory test (213-p/V.3 - pag. 2519) -
B.K. Juroszek (Poland)

Non-invasive method for measurement of respiratory system parameters (355-p/V.2 -
pag. 1561) - J. Mroczka, A.G. Polak (Poland)

Quantitative analysis of proteinous components in electrophoretic graphs by means of
linear operators (105-p/V.2 - pag. 1566) - L. Frusi (ltaly)

Skin temperature measurements with surgical electrodes in volunteer experiments (376-
p/V.3 - pag. 2524) - N.H. Nessler (Austria)

Final Day: 05/09/94 Time:16.05
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%2 (b) TC 13 Measurements in biology and medicine TO#iE,

TC 13.2: Digital imaging and decision support in biology and medicine
Initial Day: 06/09/94 Time: 8.40

Chairman: Prof. T. D’Alessio (ltaly)

Co-Chairman: Dr. K. Kojima (Japan)

8.30

8.50

9.10

9.30

9.50

10.10

10.13

10.16

— 66 —

Feature enhancement of abdominal computed tomographic images using a cascading
spatial filter (36-0/V.2 - pag. 1575) - D.Y. Tsai, K. Kojima, T. Sakamoto, N.
Tanahashi (Japan)

Neural Networks and vector quantization for efficient compression of diagnostic images
(250-0/V.2 - pag.1580) - T. D’ Alessio, S. Conforto, C. Roberti, M. Salustri, E. Zanette
(Italy)

An optical fiber sensor for slip control in the restoration of grasp with functional
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Automated Detection of Spicules in Mass Lesions on Mammograms
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We developed a new automated detection algorithm for spicules on digital mammograms. After
the background trend around the detected mass was removed by curve fitting technique, high-
frequency components were enhanced by using an unsharp-mask filter. The detection was performed
by using a newly developed “pendulum filter” in three steps for examining the existance of spicules,
searching the thick and/or thin spicules and finding the inner components in the mass. The pendulum
filter detected most of the spicules that pointed out by a radiologist. The sensitivity and specificity
of our algorithm for detecting the existance of spicules in the mass were 86.7% and 86.7%,

respectively, in our database of 30 mammograms.
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Determined margin of a mass and extracted rectangular area
around the mass for the analysis of spicules
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Fig. 6 Result of detected spicules by the
pendulum filter
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We have previously proposed an efficient method for automated measurement of right and left
ventricular volumes in MR images. This provided useful information for globally evaluating mechanical
function of the heart. Namely, the proposed method was effective for discrimination of function
normality and abnormality using the difference of ventricular volumes at end-diastole and end-systole
states. In this paper, we describe an approach by applying the centerline method to characterizing
regional ventricular function. With this method the location of wall motion abnormality can be
identified. The results obtained demonstrate the power and potential of this method in assessment
of ventricular function. This method of regional wall motion analysis, combined with our previously
proposed method of global classification analysis, may provide more information for medical doctors

to make more accurate diagnosis.
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Fig. 2 An example of six consecutive MR
slices of a normal, human heart. (a)
original images and (b) binary images.
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We have improved our automated detection algorithm for clustered microcalcifications on digital
mammograms by adding two techniques. In our schemes, vectors of density gradient are firstly
calculated within the area of breast which is segmented automatically. Second, the “triple-ring filter”
extracts the specific features for the pattern of microcalcification from the vectors. Third, the shape
analysis is performed. As one of new parts, a region growing technique, in which the information

of vector intensity is employed to calculate the variable thresholding values, is used to determine
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the correct region of the microcalcification. The contrast analysis part is also added in order to

reduce the false-positive candidates.

The sensitivity of our revised algorithm is 87.3% with 0.55

false detection of cluster per image in our database of 163 mammograms.
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Fig. 1 A triple-ring filter shown with basic
vector patterns for microcalcification
detection
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Fig.2 Functions used for the calculations of

direction feature value in each subfilter
of the triple-ring filter
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Effects of scattered x-rays on cone-beam 3-D CT images
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Scatter to primary radiation ratios at detector position were calculated for cylindrical water phantoms

in corn-beam 3D-CT scanner using the Monte Carlo simulation method. A quantity of scatter reached

on detector was large and was nearly twice as much as that of primary at the center of cylindrical water

phantom with radius of 10 cm. A large quantity of scatter in projection data caused a decrease in CT

numbers of reconstructed images and cupping effects were obserbed. When the x-ray photons exposed

unformly on phantom with bow-tie filter, the scattered radiation was decreased to half and the cupping

effects were not obserbed. While CT numbers in the whole region of images were reduced and rounded-

off images were reconstructed.
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Table 1 X-ray tube Specifications used in this
simulation.
X-ray tube  : Varian G1592(B180 Housing)
target ‘«tungsten
target angle : 12°
Inherent filter : 1.2 mm Al eq.

K77 v aEkfnik, ZIKTRESR, +AX
0.258x0.308 cm? DFEF 192x 120 @2 bR E
Twnbo X AAOMGHERRIL . BRHEEMA LT 48 cm x
24cm TH Y, RHZBBOFEF 180x78 HicHEF
o WL 7 X E¥EERIZ Varian $:0 G1592(B180
Housing) TH 5, CTOEEROFFHES Table 1 ICR
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DT, BEEEICKT 58K XHA 7 b A&EL

T T T T T T

L a Tube voltage

2 b -——— BOKV A
100 kV

-------- 120 kV

Photons (arb. units)

Photon energy (keV)

Fig. 2 Incident x-ray spectra with the x-ray
tube voltages of 80, 100 and 120 kV.

Vol.12 No.2 (1995)

#ey v Y 7L, HEKOSNEIC—RICH
HTBbDE Lico BEESO, 100, I XTF, 120
kV lcx L CEEICEER L 7o X SRX <7 b o
# Fig. 2 It/ 7%

X BEFH7K7 7 v+ AT THEEERS
Biter7hroECHE L, > "ERLHE
EVER BRI, XBHR, = e — L v+ #aEL
BIU, Avae—L vt HETH D, HETH,
TR0 B TFEICELE L BB X BT
FIUVHE X BATFOLX B i ¥ -2 AL
fro ¥, HERHEBOEI ALY MK
LT, {7 -4 LT

AB, ¥ Ial—a Y TERRL 2 X TR
1 10ETH Y, —BOBET — % 2VERT 5 DI
B AEEERY =— (&) Bov—2sx7F—=
¥ NWS5000 T#20 Ffai T 5

2.2 EROFEMA
1983 4E, Smith® % Tuy” i X ff% =2 — v ¥ — 44k

CBH L THONARETF — 2 b ZIRTREH
BRT 2 HEERE L. LAL, ThbDAE
I B 7 R R S0 2 R 1. 0D e 2 SRR
CHHEND T ERndoTce TDEE L DI
FEO-W, EOFELHE L) EF L WHE
FREULTE /2o Webb HF'OFE, a—vE—4
OFETF—Edb, avHY) a—Ya v bl
DFETZRTREFBR T 2 HEERE L 7.
Fxtd, BOoOHEEXBEC=ZRITHBRT A+
Y X LZBARE L 7o Webb HOKICHEYHAWS &,

FrffLeavf)a—Yavri—FH,
Ny

P'(za,ya,®x) = Y, P(xa,ys®e)B(za,¥0)
n,=—N,
x  g((ny — "v;,u)ap) “ap (n

-03 -



EEL T LHHHED. TTT, Pz, ya, Pi) R
WAL (za, ya) RO HLLE O 0T 21E
7 —Z, B(zq,yq) REHBEE. o, TREBOKE
ETHBo ¥, g(na,) FFEMST, SEOT
A=Y X LT Shepp-Logan OFHIFEIS'S

2
m2a(l — 4n?)

o CT RO X B L EREL T
WE L BHED b DBBDEHT — 2 DB
TH 5o AHFETH, FRRRELZEKIT 5 DM
BE7 7 v aoWREEAFIFLT I BORET —
Z &R 1°18 360 FOBRT — % & LTHERAL .
SYTEHERE AR L 7o FIBREONE & 1,
128 x 128 x 64 TH %,

g(nay) = ()]

3. HBREEBE

3.1 BHEK7 7 » b LA TORELS & FIRERER

FE 10 em OHEAMEZKZ 7 v b AKKFLT,
KFxAaAF—T0keV OME: X $E X EEE
100 kV DFifE X $E—HRICTBS L & ¥ | R
HETOEHERE L UHEROEE 3T Fig. 3 IC
e Fig. 1 22 70 keV D HithfR s X VEEE
100 kV ORI & b IKIRIEF CEERERLTY
5, ThbbL, EEEIEEAANLERT 5EE
KEL TR L TwA 0w L, #EUR RS
DB 5GP ERCRIE—BRCAH LTS, ¥z,
HEEFOE T, HERRRE R A E < EEREE
OB A>T W3 T 255, FRROREHS
EEAT 5 KT CT il TR EURSHE 1
%NTHHL LExELD L, a—rvryE—LEI=R
T CT HBTOHEMROBAZ W C & 2 ERMIC
MRS L 7o Fig. 4IC 2L —2a vy CHELL

-94-—

-
o
S

2
2 incident
2 1 01 b -
=
= \ 100kV !
o \ continuous !
c [ primary "f
@ 100kV
(v) z -
% |\ gt
."'T.’-.- /-.ﬁw.- --‘.'-__-:Q:
70KV
10" | Z200ng| pimay ;
L 1 1 1 1

Detector position

Fig. 3 Scatter and primary intensity distribu-
tion on a detector.

BET — 2 5 LR % FHER L ek R %~ 7, Fig.
4(a) R=UTHEBRLOMTER TS Y | Fig. 4(b) X
Wi OFO%E 243 EOfETH Y | CT il & 4R
DHBETH 5. FHERKRICY ¥ 7 RDT—7 4
Zr7 v BRLNBDE, yIalL—varTiRE
T2 %VED & | XERERA D  BRHIEEIC
F—2DHELDOERDBC L, HERXEL IR
DEFET— 2 2AVBEDD IK, —HOREF —
2R IOBORET— 2L LTHw DT — 4%
DL EXEOHARCHEBE S WD EELDL
b,

R ORER b . WEKRPLET CT @xK
FETFT5hy EvrRiRAERTRE T &8
5o EEFE10em DIKZ 7 v + ATRAPLDEHTD
#HIAZE 40%IC D 72 b | AOERIC R A B A%
Pz OWELHRITE A VBhrd 5, Fig. 5
By kD avr—a v R LCEEOERTH
¥ — 2 R VER L =ZIRCR & FHBRL L 7SR TH
5o FROBRYV I aL— a3 vORFE L FEEE,
LB CTENKEETFEhy EV 7 BHR

B A BRI R e



o2}
o
T
L

e [arb.units]

2

Reconstruct CT ima
n
o

1 1

reconstruct position

(a) (b)

Fig. 4 (a) Central section of reconstructed image from simulation data. (b) Profile along center line of cross
section of (a).
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Fig. 5 (a) Central section of recontracted image from experimental data. (b) Profile along center line of
cross section (a).
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Fig. 11 Reconstructed image of cylindorical wa-
ter phantom with bow-tie filter.
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